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3004.088 + 19.1397 Xq + ( 4.9705 ) X4 + 0.2398 Xp + ( 475.74) Xg + 15.7083 X 7 
19.4205 + 2.35609 X 15 + 6.8343 X 4 
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( 486.522 ) + 0.075 X 45 + 902.088 X 4 
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(867.81) + 114.014 X 4 + 30.942 X 13 + 30.942 X 13 + ( 7.8438 ) X g+ 3.0254 X 7 
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(1) Aalund,L.R.” annual Refining report" Oiland Gas Journal, Vol. 49, No. 13 
{ March -1981) 70 - 81. 

(2)Corbett, R. A." Tougher Diesel Specs Could Force major refinig industry expen. 
ditures. " Oil and Gas jounal, Vol. 85, No. 13, ( March 1984 ) , 26 - 59. 

(3) NPRA. " Big jot lles in New diesel regs " - Oil and Gas Journal, Vol. 85, No. 14 

( Aprill 1987 ), 19 - 20. 

(4) Ellis, R. J.; R. Argull; P. L. Bocca; A. Campobasso; A, Cerase; K. Isker; G. L. 
Waller and G. Origonl." European resid desulphurization Costs updated “ Oil 
and Gas Journal, Vol. 85, No. 3, ( jan 1987 }, 46 - 52. 
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; Maximum Maximum 
Operation Type Distillate Naphtha 


Product Fields : 
Ammonia (wt % ) 
Hydrogen suiphide, ( wt % ) 
C1, C2, (wi? % ) 
C3.(m%) 
C 4,(vol%) 
Light naphtha, ( vol % ) 
Heavy naphtha, ( vol % ) 
Heavy distillate ( 148 - 371°C }, ( vol %) 
Product Propertes : 
Naphtha Cut 
P/N/A, (vol % } 33/55/12 
Research octane ( clear ) 68 
Jet - fuel Cut 
Smoke point, { mm) 
Freezing point, (°C } 
Aromatics, { vol % ) 
Diesel - Fuel cut 
cetane Number 





Ups dau V0 cSt dead AP EY VY dug! pyc Lal 5G cus” 
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(1) Meyers, R. A. ed. Handbook of Petroleum Refining Processes. Mc 


Graw - Hill Book Company, New york, Section 2.41, 1986. 
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Product Fields 
Hydrogen sulphide + C1, C2, (wt %) 
C3's and C4's, (wt %) 
Gasoline, {% vol } 
Light cycle Oil, { % vol ) 
Clarified Oil, { % vol ) 
Coke, (wt %) 
Product Properties : 
Gasol ine 
API Gravity 
ASTM90% point, ( °C ) 
RON, clear 
LCO 
API Gravity 
ASTM 90% point, (°C ) 
Sulphur, ( wt % ) 
Cetane Number 
Pour point, ( °C ) 
Clarifed Oil 
API Gravity 
Sulphur, ( % wt ) 
Pour point, (°C ) 
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Ibid. Section 2. 26. 1986 
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Feedstock Properties : 
API Gravity 
UOP K factor 
Hydrogen, { wt % ) 


.Equivalent Cracking Performance : 
Conversion (LV % ) 
Gasoline Make (LV % ) 





- Hydrocarbon Processing. 1986 Refining Process Hanbook. Hydrocarbon 
Processing, Vol. 65, No.9, ( Sept. 1986 ), 83 - 114. 
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Mild Severe 
Feed Treatment Untreated). < uiphurisation| Hydrotreatment 


Feedstock Properties 
API Gravity 
UOP K factor 
Sulphur, ( wt % ) 
Nitrogen, ( wt % )} 
Hydrogen, ( wt % ) 
Distillation, D - 1160, 
5% 
50 % 
95 % 
Equlvaient Cracking Portormance : 
Conversion, (LV % ) 
Gasoline Make, { LV % } 
Coke Make, ( wt % ) 





> yneaall 


- Meyers, R. A. ed Handbook of Petroleum Refinig Processes. Mc Graw - 
Hill Book Company, New york , Section 2.27. 1986 
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games Lal opi pS pile Cpe tual fay sil (ha gle (") Menus abet Slay Unuul ys 
ot Sagi Gel Gf sas IS . Jaina gi gall pg Laat! gle Lpumall HBL QQevadll olay 
essing cgilly (API Lays £6 — TA dyson gh ) Uni ca eS Tansd gle cg gid! iad! lal! dealt! p22 yo 
CSIs Sapam Upham sipliy GLAS! Jods lds Saas al aM agdigll cus Ge ed 7 VY. - \- le 
She fh AGL! pl) Lyd Logi dye le Adee pial oda cll yd adsl! Gaull! oil! 
(Conversion ) dbs allel! (US\ikY/ UGS Gi ) GLb Gl oly ad. seat 
phe gk ps ood Leese Cupale V0 Ge Uigade Sayeeny Bj ball Lal gally pel ley dees Lge pane 
VA%s ple 2 V+ Mads Gilad oda lags Gt Sag (1) VA ple pagal pd Uaeye capable Te oll VAVY 
cay ple lal ge fia oll aa all Ysa VA gay dail Ladd adit gael gage pl If ally 
elfies Gaye! BaaGll OLAV jo SU delice gl CY — VV ) ply Upsall oe qe. aa oy 3g 
PSI Ly lyall clbaally jauSGl! ble cauat VAVY ple yl Llygol bland dessa I col ail! Jail 
(VATA) CVA TA) Sltlly Laugh coe Gall gle ellig « egal dada! coo jpabedall dees Gye ZO + Syn 
likes Ge US! MeGcall cued! lM sayy GU deal ye Z V+ ye Ut olden! ode IS dun 
Gilat olany GS yy eltch culiy ( Vis - breaking ) y( Thermal oracking ) ggjlyall usa! 
sphall puas sig] ally ( Catatytio Craoking ) cssiall ja wSilly ( Coking ) pyaiil! olilas! 
Patel cu SH U5) ology pd Gt II B4b5!! Gi las pues. ( Catilytio Hydro Oracking | 
anal ) Leal Gall ye Yoed SST, GLE AST olga Qines Lata] ple oe Len ad Leary sag! GILL 
Ce lath psy / ae Cupale lly Le ty Cals lal ¢ Ui] Gd ByasSIH BalgGll wSaiy. ( SGT cus S 
«peli gl Spa JUS ein gant Lat ly ol jlonall Cnty sla le sul vid y jaSII allel gd] yo 
(1) Shah, BR., M. RUSS and R. T. Denning. " Selection of residue - 


Processing schemes” Energy progress. Vol. 3, ( sept. 1983 ), 135- 142. 
(2) Van Hilten, D. “World refining patterns and Prospects". Petroleumtimes. 


(oct. 1986 }, 6 - 8, 30 
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Process 


Atumosphenc Distilation 

Vacuum Distillation 

Vis - Breaking 

Thermal Cracking 

Coking 

Catalytic Cracking 

Catalytic Hydrocracking 

Catalytic Hydrode- 
sulphur isation 

Catalytic Hydrotreatment 

Catalytic Reforming 


Alkylation / Polymerisation 


/ isomerisation 


(3-*Y) pip psa 
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Distillation Capacity** 


Refining Patterns, % 


auve Increas : 
RESIN of Distillation Capacity 





13,709,442 
4,582,005 
332,750 
254,430 
943,873 
4,574,811 
839,081 
633,888 


4,259,605 
3,169,123 
-1,11,074 


in Capacity 
(%) 


16,079,278 
6,808,145 
128,300 
86,350 
1,613,700 
5,333,600 
1,100,590 
2,323,750 


6,774,480 
3,784,770 
1,695,054 





- Cantrell, A." Annual refining Suvvey 
-Canuell, A." Annual refining Survey 
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"Oil and GAS Journal, Vol. 75, no. 13 mar. 1972 ), 132-163 ; jacall 
"Oil and GAS Jovvnal.- Vol. 85. no. 13. ( Mar. 1987). 60 - 91. 
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Process 


Atmospheric Distillation 

Vauum Distillation 

Vis - Breaking 

Thermal Creking 

Coking 

Catalytic Cracking 

Catalytic Hydrocracking 

Catalytic Hydrode- 
sulphur tsation 

Catalytic Hydroweatment 

Catalytic Reforming 


Alkylation / Polymerisation 


/ lsomerisation 
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Disullation Capacity** 


1972 
bbl/cd 


1978 
bbli/cd 


13,929,600 
3,671,178 
934,250 
371,680 
314,330 
1,538,200 
262,100 
1,894,800 


16,474,643 
1,882,427 
300.730 
157,350 
112,014 
908,247 
23,800 
1,926,878 


2,424,342 
2,173,184 
66,045 


4,268,348 
1,998,507 
334,285 


Relative Increase 
in Capacity 


(% ) 
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- Gardner, F. J." worldwide refining ". Oil and GAS Journal, Vol. 69, No. 52, ( Dec 1971 } 75 - BE. ts sl ce gaa! saab * 


itl 


-2 


Willy 


Refining Patterns, % 
of Distillation Capacity 
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- Gardner. F. J. " worldwide refining ". Oil and GAS Journal, Vol.84, No.5 .51 - 52({ Dec. 1986 


76 - 103. 
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a, Distillation Capacity** | Relative Increase ee Lees % 
3 Process in Capacity of Distillation Capacity 


1972 1978 Gj 
bbi/cd bbl/cd me 


Aunosphenic Distillation 3,791,122 | 4,790,050 


Vauum Disullation 1,013,700] 1,532,940 
Vis - Breaking NiL 26,000 
Thermal Creking NIL NIL 
Coking 15,000 60,520 
Catalytic Cracking 231,600} 502,750 
Catalytic Hydrocracking 52,500 50,950 
Catalytic Hydrode- 904,560] 1,497,400 
sulphur isation 
Catalyuc Hydrotreatment 398,600| 1,943,910 
Catalytic Reforming 402,027 561,420 
Alkylation / Polymensation 1,250 44,580 
/Isomerisation 
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asil fie iL! pytaea) GylaaSy hs lias Licty pagent pis Gli ulliS,. (Isomerization ) i, 3Yly 
calle sai alas) Guia (GT BA) only lall Leigaall a8 yay (MT BE) Litt dines tot 
» goles! be J alba 
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1975 1980 1985 
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Total 
Capacity 


Avarage 
Capacity 
( bbl / cd ) 


No. of 
Refineries 


USA 

Europe 

Japan 

Arab : OAPEC Members 

Arab : Non-Members Of OAPEC 


52,980 
100,450 
92,470 
78,480 
42,940 


1.805,030 
330,581 


No. of 
Refineries 


6 gagall sa skilly cg gheudlt giluall yy 25. SLM Laid] Une ya Bigdle 


- Reven. A. Sclence Digest, Nov. 1985 


Total 
Capacity 


% Change 
in 


Average 
Refinery 
Capacity 


Average 
Capacity 
(bb / cd) 


81,775 
117,060 
104,130 
112,990 

48,020 
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- Oiland ENEGRY +T rends. ENERGY Economic Research, U. K., Jan. 1986 -Jan 1987. issues 
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Process 


Atmospheric Disullation 

Vacuum Disullation 

Vis - Breaking 

Thermal Craking 

Coking 

Catalytic Cracking 

Catalyuc Hydrocracking 

Catalytic Hydrode- 
sulphur isation 

Catalytic Hydrotreatment 

Catalytic Reforming 

Alkylation / Polymerisation 
/ Isomerisation 
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Disullation Capacity** 


1972 
bbl/cd 


1,805,030 
354,450 
20.000 
5,000 
20,000 
36,000 
57,400 
92,500 


133,100 
114.500 
1,400 


1978 
bbi/cd 


4,067,750 
680,773 
43,099 
NIL 
59,570 
76,000 
289,400 
547,040 


608,935 
373,869 
13,456 





Relative Increase 


in Capacity 
(% ) 


Refining Patterns, % 
of Distillatillation Capacity 
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- Gardner. F. J. " Worldwide refining ". Oil and GAS Journal, Vol. 69, No. 52, ( Dec.1971) { 75 - 86) 
Cantrell, A. ” Worldwide refining ". Oil and GAS Journa, Vol. 84, No. 51 - 52 ( Dec. 1986 ), 79 - 103. 
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Process 


Atmospheric Distillation 

Vacuum Distillanon 

Vis - Breaking 

Thermal Craking 

Coking 

Catalytic Cracking 

Catalytic Hydrocracking 

Catalytic Hydrode- 
sulphurisation 

Catalytic Hydrotreatment 

Catalytic Reforming 

Alkylation / Polymerisation 

/ Isomensation 
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Disullation Capacity** 


300,581 
3,316 
NIL 

NIL 

NIL 
6,064 
NIL 
2,800 


30,248 
30,020 
NIL 


1978 
bbl/cd 


480,185 
52,790 
NIL 

NIL 

NIL 
17,260 
4,230 
7,392 


56,427 
55,711 
NIL 





Refining Patterns. % 


Relative Increase 
: of Distillatillation Capacity 


in Capacity 
(%) 





pila lla! yo ill lilly dada! Une Gye 558 hoy! stb! * 
pling) ge dlaall eut* 
Cs lull Casall. joual! 


VEN 


(FT) dpe 
heii! jilal loll ag! ge oGL, 
4 CL IY! pi elace | du yall oialal 


‘ Charge Capacity Production Capacity 
7 Crude Oi ' 
_ ‘ Capacit Vacuum | Thermal | Catalytic | Catalytic | Catalytic] Catalytic] Catalytic | Alklation | lsomerisa- 
Nation pany y y 
Distil Hydro- | Hydro- tion / 
f (b/cd) | Lation cracking | refining | treating Aromatics 
(b/ed)} (b/ed)] (b/cd)] (b/cd) 

Algeria 464,700} 15,000 23,600 

Bahrain 250,000] 144,000 35,100 

Egypt 452,110] 46,752 84,386 

{rag 318,500} 82,650 13,000 

Kuwait 618,000] 217,000 159,000] 337,000 36,000 

Libyan 329,400 3,432 37,226 

Jamahiria 

Qatar 62,000 - - 39,640 

Saudi 1,125,000] 67,655 39,000 | 207,000 

Arabia 

Syria 228,790] 60,611 

Tunisia 14,000) - 

U.A.E. 185,250] 43,700 

Persentot 00.000 16.70 2.52 1.87 7.41 1945 ©14.97  g.052 0.28 0.23 

Crude oil 

Distilation 
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- Cantrell, A. " Worlwide Refinig ". Oil and GAS Journal. Vol. 84, No. 51 - 52 ( Dec - 1896). 76 - 103. Sel | 
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Charge Capacity Praduction Capacity 


Crude Oil 

Capacity } Vacuum | Thecma | Catalytic | Catalytic | Catalytic] Catalytic] Catalytic} Alklation | Isomerisa- 
Distil Hydro- | Hydro- tion / 

(b/cd) Lation refining |treaieting Aromatics 
(b/cd) \| (d/cd) 


Nat ion 


100,000 13.860 





37,000 3,100 
81,303 19,642 
48,082 12.425 
. : 10,000 2 
J 23,800 ; 7.400 
5 10,000 
170,000 
1: 
3 [eet [ ro [47.198 [se 790-[ [7260] S871 4230 750 [seer TT 
4, Percent of . 100.00 10.99 0.0 3.59 11.60 0.88 1.45 11.75 0.0 0.0 0.0 
= Crude oll 
a Distilation .* 
1 “Gapaciy VAAV J \/\ Gh 
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(1) OAPEC and ENT.” Prospects of ARAB Petrolum Retiniag Indusuy - A. Join + Studuy 
by OAPEC and ENE.” Huwan. Dec. 1983. 
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- OAPEC and ENI. " Prospects of ARAB Petroleum Refining Industry - 
Ajoint Stady by OAPEC and ENI". Kuwait Dec, 1983. 

- OPEC. Annual Statistical Bulletin. Organisation of petrolum Expor- 
tiong Couwtries, 1972. 

- OPEC. Annual Statistical Bulletin. Organisation of petrolum Expor- | 
tiong Couwtries, 1979. 
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Long Residue Short Residue 


Country | Crude Oil Stream | Gravity | Total Cut 
Sulphur} Point 
(0 API) {%wt) (9C) ( 


Algeria | Arzew* 30.9*** 
Hassi Messaoud * : 28.2*** 
Saharan Blend 30.8 
Zarzaitine 32.5 


Total 
Suiphur 
( %wt ) 





Bahrain | Awali** 55.4 
Belayim 


Egypt Cuit of 54.4 


Suez Mix 


uo 
i) 


50.8 


Basrah Heavy 

iraq Basrah Light 
Basrah Medium 
Kirkak 


55.9°** ; 42.4*** 
47.7*** 22,.6*** 
50.4*** 28.5*** 
43.3°** 20.4*** 


=P — WwW 
NOOO 


Eocene 
Kuwait Export 

Hout 

Khafji 

Wafra Burgan 

Wafra Ratawi * 


68.0 39.8 
45.9 21.8 
47.4 ; 21.8 
52.8 27.8 
63.4 ; 34.2 
61.2 34.8 
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J Long Residue Short Residue 


zs Country Total 
’ Suiphur 
(%wt) 


Libyan Amna 


j ; Brega 
jamahariya | Bu Attite 


=U 


Es Sider 
Sdrir 
Sireica 
Zueitina * 


pes 
NO O> 


1 


WWwonr w 


2 9999 990 
~ mh Ww Cn 
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Export 


= 

nN 

ao o 
_ 


Dukhan ( Land ) 
Marine 


_ 


Arabian Heavy 
Arabian Light 
Berri 
Knursaniyah 
Zuiut / Marjan 


8 
0 
2 
9 
2 
5.6 
6.0 
9.9 
9.3 
23.2 
14.8 
9.0 
8.7 
9.8 
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Syria 
; Souedie 
Tunisa Ashtart 
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Long Residue 


Crude Oil Stream 


UAE: 


Abu Dhabi | Abu Al Bu Khoosh 
El Bundug 
Murban 
Mubarras” 
Umm Shaif 
Zakum 


Dubai Fateh 


Mubalk 
Snar Jah 


Short Residue 


- Canterll, A." Warldwid vefining ". Oil and GAS Joirnal. Vol. 84, No. 51 - 52. { Dec. 1986 }. 76 - 103. 


- Aalund, |. r." Gulde To Export Crudes for The 80's” .Oil and GAS Journal 
81, No. 18, 204-215 :.(c) Vol. 81. No. 30, 146 - 150 
- Neison, W.L Petroleum Refinery Enginering.3 rd Edition. Mc Graw - Hill, 1958. 


, 1983 : 
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) vol. 81 


No. 15,17 


77 
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Total 
Suiphur 
( %wt } 
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Country Refinery 


Algeria Skikda 





Arzew 


Hassi Messouad 


Ain Aminas 

Agiers 
Bahrain Awali 
Egypt Ameriyah 


Suez S.P. P. Co. 


Tanta 


Suez E.N. P. Co! 


Ugo Las dical! logit g Igsty a yall dadill piliene deuw ye oly (1-1) Ua 





Capacity 
On-Stream**] (b\sd ) 
1980 356,000 
1972 66,000 
6,000 

1979 29,400 
1979 7,000 
1964 65,000 
<1983 280,000 
1984 75,000 
1988 *** 117,000 
<1983 50,000 
1986 ** 125,000 
1984 89,000 
1988 *** 130,000 
1988 25,500 
1988 *** 47 500 





OAPEC and ENI. " Prospects of ARAB Petcoleum Refining in 


Kuwait, Dec. 1983. 





Feedstock 


Hassi Messouad 
(or Arzew } 

Tie Juana Red 
Crude 

Hassi Messouad 
Reduced Crude 
From Iraq or 
Kuwait 

Hassi Messouad 
Local Crude 
Hassi Messouad 


Awail 
Arabian Light 
Caltex Crude 






Cravity 
(Api) 


Refinery 
Type 


Conversion 
*(%) 





Hydrosk imming 
+ Aromatics 
Asphalt 






Hydrosk imming 
Lubes + Asphalt 





Hydrosk imming 
Topping 
Hydrosk imming 


Conversion 


Hydrosk imming.Al 
Lubes + Asphalt 


Topping 





Conversino \ Lube 
Conversino 


Topping 





aostry - Ajoint study by OAPEC and EN". 
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Country 


Jaradn 


Refinery 


Mustarb 
Alexandria 


Al Wand 
Haditha 
Dorah 


Qayyarah 
Kirkuk 
Basrar 


Samawa 
Baiji 


Salah Al Deen 


Zarga 


Year 
On-Stream** 


1983 
<1983 


{ 988" * 


1927 
1949 
1975 


1956 
1973 
1974 


1978 
1978 


tit 


tht 


Capacity 
(b\ sd) 


114,000 
117,000 


159,000 


12,600 
6,200 
90,000 


27,000 
30,000 
140,000 


22,500 
20,000 
150,000 
155,000 


98,000 


Feedstock 


Naft Khanah 
Kirkuk 
Kirkuk 


Qayyarah 
Kirkuk 
Rumaila 
Zuban 
Kirkuk 
Kirkuk 
Kirkuk 
Kirkuk 


Arabian Light 


Gravity 
(Api) 





Refinery 
Type 


Conversion 
"(%) 


Hydrosk Imming 
Toppin + Lubes 
+ Asphalt 


Topping 
Topping 

Hydrosk Imming 
+ Lubes \ Asphait 
Topping +A sphait 
Topping. 
Hydrosk Imming 
+ Lubes 

Topping 
Topping 
Conversion 
Hydrosk Imming 
+ Lubes 
Conversion 
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Gravity 
(A pi) 


Capacity 


kK 
On-Stream*4 (6 (\ sd) Feedstoc 


Country Refinery 


Umm Saeed 30.000 | Dukhan 
Ras Tanura 460,000 Arabian Light 
Riyadh 120,000 | Khurais 
Jaddah 100,000 Arabian Light 


Al Khafji 33,000 | Khafji 

Mina Saud 55,000 | Wafracrudes 

Yanbu 170,000 Arabian Light 

Yanbu Export 276,000 | Arabian Light 

Jubdil Export 275,000 berri 

Rabigh Export 325,000 | Arabian Light 
and \ or Arabian 
Medium 


Somalia Mogadishu Arabian Light 





Refinery Conversion 
Type *(%) 


Hydrosk imming: 


Hydrosk imming 
+ Asphait 
Conversion + 
Asphait 
Conversion 
Asphai 
Ttopping 
Ttopping 
Hydrosk imming 
Conversion 
Conversion 
Conversion 


Conversion 
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Country 


Kuwait 


Lbanon 


Janahiriya 


Mouretania 
Morocco 


Refinery 


Mina Abdulla 
Mina Al Ahmadi 
Shuaiba 


Tripoli 


Azzawiya 


El Bregc 
Ras Lanout 


Nouadhibou 
Sidi Kacem 
Mohammadiah 


Muscat 


Year 


On-Stream** 


<1983 
1987*** 
1984 
1987*** 
< 1983 


< 1983 
1953 


1977 
1976 
1985*** 
1987°"" 
1980 


< 1983 
< 1983 


1982 


Capacity 
( b\sd ) 


110,000 
312,500 
250,000 
250,000 
200,000 


35,000 
17,000 


116,000 


a 


6,000 


11,000 
220,000 


220,000 
25,000 


20,000 
120,000 


50,000 


Gravity 
F . 
eedstock (A pi) 
Wafra crudes 

Export 

Export 


Export 
Export 


Kirkuk 
Arabian Light 


Libyan crubes 
Arab Hvy. Red 
Crude 

Brega 
Sarir \ Mastc 
(50\50) 


Hassi Messouad 


Oman blend 


Refinery 
Type 


Topping + RDS 
Conversion 
Hydros kimming 
+ Lubes 
Conversion + 
Lubes 
Conversion 


Conversion 
Hydrosk imming 


Hydrosk imming 
Asphait 


Hydrosk imming 
Topping Kil 


Conversion 

Hydrosk imming 
Hydrosk imming 
Hydrosk imming 
Lubes + Asphait 


Hydrosk imming 


Conversion 
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Islami, Vill! 


~ 


Country Refinery 


Port Sudan 


Homs 


Tunisia 


Umm Al Nar 
Ruwais 


Aden 


“Nelson, W. L. Petrolum Refineru Engineeving. 


< 1983 


1974 


1985*** 


1974 


< 1983 
1985 tik 


1984 
1985 
1987*** 


1950's 


Edition Mcgraw - Hill, 1958. 


(Y-YV) ue ot 


Capacity 
( b\ sd ) 


Gravity 
(Api) 


Feedstock 


Arabdion Light 


Kirkuk \ Syrian 
(50\50) 
Kirkuk \ Syrian 
(50\ 50) 
Kirkuk \ Syrian 
( 80 - 20 ) 


Borma 
Borma 


Local blend 
Local blend 
Local blend 


Arabian Light 
+ Contract 
Crudes 


3rd 


Refinery 
Type 


Hydrosk Imming 


Convesion + 
Asphalt 
Convesion + 
Asphalt 
Convesion + 
Asphalt 


Hydrosk Imming 
Conversion + 
Asphalt 


Hydrosk Imming 
Convesion 
Convesion 


Hydrosk Imming 
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Conversion 
ae Ge 


Nil 
5.3 
8.0 
4.0 
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Charge Capacity 










































































Praduction Capacity 








; rype of Status *| Crude oil | Vacuum | Thermal [Catalytic | Catalytic | Catalytic | Catalytic | Catalytic Coke 
ocation | Const- Capacity | Distil Hydro- | Hydro- | Alkylatics 
ruction Lation cracking | refining | treating 
(b\cd } (b\cd) | (b\cd) (t\d) 
Egypt 
Alexandria | Crude 5.130 
Crude 119,700 21,370 32,060 
Assiut Refinery 56,000 
Tanta-Cairo} Crude 17,000 
El- suez Crude 42,500 
Iraq 
Basrah Refinery | 5,843 38 000 100,000 
Kuwait 17,600 
Mina Al-Ahmadi Exp\rev 30,000 38,000 
Mina Abdula | Exp\rev 156,200] 127,000] 60.000 38.000] 60.000 | 70.700 1.950 
Libyaw- 
Larahiriya ; 
Ras Tanura | Refinery 11,848 43,9807 27.954 606 
Kuwait 3.630 
Refinery |u-¢ 1984 250,000 
Refinery |u-¢ 1987 325,000 * 
a 
ji_sall 


* HPI Construction Boxscore Hydrocarbon Proc essing. Vol. 65, No. 10.2, oct. 1986, 3 - 41. 


* Cantrell, A. " Worldwide constvuction ". Oil and GAS Jovnal, Vol 84. No. 40, Odt. 1986, 69 - 88 
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Charge Capacity Production Capacity 











‘ rype of Status 4 Crude oil | Vacuum | Thermal [Catalytic |Catalytic | Catalytic | Catalytic | Catalytic Coke 
ocation pati Capacity | Distil Hydro- | Hydro- } Alkylatics 
ruction Lation cracking } refining | treating } (b\cd) 
(b\cd) | (b\cd) (b\cd) | (b\cd) | (b\cd) (t\d) 
Syna 








Homs 
Tunisia Refinery | u-c 
Gabes 
U.A.E. Relinery | u-c 


Ajman ** 


Percentof 
Crude o1] 
Disullatin 
Capacity 











125.39 281.850] 30,000 | 52.506 | 187.260] 60,000 | 146.104 | [00.000 | 2.556 


= 
ck 20.74] 2.21 3.86 . 4,42 10.75 al 1.5 





* Cantrell, A. 
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8,120 7.910 10,260 
40.000 
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Crude oil 


Nation Type of Status ** Capacity *** 
Construction (b/cd} 


Djibout! 
Jordan 
Lebanon 
Mauritania 
Nouadhibou Revamp 
Morocco 
Mohammedia Expansion { P1986 
Oman 
Mina Al - Fahai Expansion | u-c 1987 30,000 
Somalia 
Sudan 
Yemen A. R. 
Alif Fid Refinery 10,000 
Yemen P. D. R. 
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(1} Hirotanl, Y.: T. Takeucht; Y. Milyabuchi; T. Albaand M. shigeta. " Successful per 
for mance of arefinery with Eurwa unit". Presented at symposiom on Residuum 
Upgrading and coking. American chemicalsociety, Division of Petroleum chemis- 
try. Atlanta, Georgla. March 29/ Aprril 3 1981.Bre Prints 465 - 475. 

{2) Alba, T., Kajl, T. Suzuki and T. Wakamatsu Resid ve Thermal carcking by the Eu- 
reka process”. chemical Engieeving progress, Vol. 77, No. 2, feh. 1981. 37 - 44 

(3) Sitva, E.s., H.K Rohrig and A. r Dufresne. " Canmet precessgoing into montreal 

lre tinery “ Oil and Gasjounal , Vol. 82,13. ( March ) 1984, 81 - 88. 

(4) D, J., ©. P Khuibe and K. Belinko. : Residuum and heavy Oil Upgrading with can- 
met hydrocracking proes entedet the 24mposium on Residuum upgrading and 
Couing. American chemical Society, Division. of petroleum chemistry. Atlanta 
Georgia. March 29/April 3, 1981. Preprints, 431 - 439. 

(5) Hydrocarbon processing 1986 Refining Process Hand Book. Hydrocarbon pro- 
cessing, Vol. 65, No. 9, Sept. 1986: 83 - 114. 





m——— \ol 


Ep evven [reneqevey | 


Cle NS il ical 9 i Liesl 9 daaatt EUs! 


i piel! la gl 9 
ded! ya ghsiy GLAS ow! Uaedil yi ol Liu) 
(EOR) sal! potaiey! Lash fol Ly! 
SD dele yf ol LEY! 
ctpbll 5UUl U5ady Lallany ayaa gi ol Loy! — 
UylaSy Sal) ole eal! phot Laiuy! 


colyslaSy sully 5lly daa Jas gd of Lay! — 





a opi all (lagll bina le ally lull dedi ¢ Ud UL ola Lan Yl 

ByS Uy ley Ved soya oe ely dyyot Ue gral Gla gb Gym Gaal, bail ¢ Ud plans 
Saal pais ptucll Lait) fraud lSew Cpe pala! Collet Blaall palyi pied pd peat sl ayill ab 
Sly. Saal BL yablee uty Lage Lane Pay G7 LS. pr yall Glagll San ye / VE Ge SSY al 
che lee! Shall Ilaay! lal GLI dad ya / EY Las Se cid Ley VAAY le i dedi!) pals 
Cols eabeall cl staal! Ilan! ye Z NE dessins Le pla! Gud ogi Gl jlee cantly ell Yi dabin 
Cong! (gb Wigeaak WUaN Ileal Sy 2 VV Ls ye ks Ley (glad! p Uni paluy US. Lue’ 
ypu 

Ugisais clulec ygail UegrU) GW! Gadi! Layall Gla! co usall cpladill ¢ Uni! pitay 
ssa Mls gin 6 GIS pla! p Uni Lead (gi ssl gh! ode Gye Gale pada US) Uc lia Y ly Ualaddy| 
Gigany be Gt dad Ge geeall (da gig. lab oda obsleads! Yale stud ill Suelill Mal! cl pial! ye 
JS Leash seleod si plot! p Unall gl lL ye LY Gabe gd ide) Layall Glau 
Adiyly. VAAY Cue ogi Y5s Cagale VAT II VAAL Gs gd s¥ sy capable VEN Gye UU) Ualill col pial 
SVMS ph Z VV IE ZV lye ce Glob oda gi aa lll gle cg latin! GUY! gllan! Il dead 
eUnill gl! Upaghl colli! obs Luuiy pam gi pals Ludl tue i GIS ly. Goll gle VAAY 
ces gle cpl GUY! Ileal oll / Ayo Lui cafing « y¥ gs Gypale VENV cath tum «pled! 
Ul) Culeengs ill col saa (SUS ally aad US Siygle pal Ul Ma jot ¥ Gf pba. VAT Ga Gi 
che Uually SLAM dedi ¢ Und Gail a yall allel Gi Vagal) ot Lai! pee padi le Guail Wily 
Taj! cl LRAT cl usd le Las pg pl Spay Vo II VNA0 Cie cya Ua! 5 ial! JA Tins) 
dallasy panels Sl delay EOR jyall Gortaieey! Gal iSiy sill api, LES! dacy 
cle liscall p Und gh cil Lat! ol) GLY L Sai ye Ggladill p UY Gls Lay jas! Sill B5a3y 
| Gly rll 

> desl pr ghig glist! dbl ns Sly le ci III 


pssst coe all gabe Lay «adil de lsed agli ll Ja fill ge Gaitlly GLasuey! Lis fea 
6 BoSGL Leal! Sle bsa) 53 gi saath. Ging! Yale ganas Melicall ode ale scded (ll Se lal 
cai puts Lany © GALA! Guan sda pm Sapte Gale gle Sun Uydad LES! Gye pe Ly 





——= \i" 





itil olpsoty t3LelI 








Jab Ugda US as byt QU Ja ey GUS obalae ycld BS he Libis ob La 
crassa! ceuuth Glad Go pad | WEG Ua tl sie obleall Gags iy Gab Le Gl! Jliny! 
get Ua col jLedind LaLa Ia allaigy « ALES Sy5at calilany dale Glas Le pays gildaiualls 
coe ale cg glaih Lays ByasS Gey Ledinal ashy cy ll Lay e LAS a lalae yo oases Say 
slacly jyyhill SLI phos « aya gbe bales oll SUEY pip ALES! Giatyy SOLAN Ge dads Lays 
oSq] Gils adil! Laid Lely! Bled) saeky pCO Lda! al) aS al WIL cole Ly 
shlaall a ya YAS hye Laas Aad Geil alps cdaall oe Glbaty . Wl ols ll 

Glad iL ES asl leas G88 all Lal 


(Sa GE) ByRGM pate a GLAS bike Geet Le UK sais OF Sa Y SE ols 
CSA) jas MG GF Lau Legal asd sual LGR SLES lala! Cpaaleal) palbilly Loaded IL, 
Mtn Coa Lag yell gl Soe pte dy Qa be oll gad GF Gy yaa GUI [a pty TyBLEL) Zaus Ge 
Malad babel Yl ye dag) Gytll Sg old Jane Tyliaad «dad Gyo Uy souyy Lead of ll Gye Lait ys 
toe siaghS ISI BSL) Lead colada! Sy Lealiin s plbul ys cgllany lies cya dfiley Lay BaS5H 
Yi lb e pape sags / Gol VVEOV LMI flan cpa Gh GT tad Lapel Gaolya¥! Laline Ge 
coe Login JS gb wagers pps Lay GS7 Le 13) GUI dyed uuty Qype inghS J Gb WVVA (cued 
«ete singh / Cole ITY oll aitgy dag I Gy yal oN June GF sald ils Ghai ebb Lia! 
Mayas be Nha ae (') pare Fags / Gl TV- + ollay jail) IL yt panel ahiy UU litL 
coe lla yy Lay «dail ya BS LL label Gye Layall Lyall Ge all Lqgaasl! Gala 
SLaH dade Sys si Lae Lali] SST Leal oyu GEES ea all Gy Lata WIG, Sad A pLLY Gye daa 
1 daa Gt Tiles ¢ jlo 


anys cagale VV ow ylae Le Legal! Glatall 5 BsS5L) Udi SLbLiay) cil VAAN ple UUs i 
La ps cgglicis sb + fall whe ol Ubi clbbial (ye Miia dla! (Sa ad Ley. alll casgll Gye 


gh pHa GLARIS| Gye ets Gigs Lay iw Gain Ga jig. BGs edt Labial Ge Whe Gy aay 





(1) P. Desprairies, Petroelum Potential of the Third world, proceeding of The 
Symposium Sponsored by international Energy Development Corporation & 
convened by Internation! Management Institute { Dec. 13 - 17, 1982 ), Geneva, 
July 1983, P. 2/16. 
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(1) M.R Gustavson , " Limits to Wind Power Utilization " science , April 6 , 1979. 


(2) C.Flaving , Wind Power A turning Point , World Watch Paper 25 , July 1981 . 
(3) D.Maner , Wind Power For the Home Owner , Rodele Press , Em maus , 
pa, 1981. 
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